Crystal structure of Plasmodium berghei lactate dehydrogenase indicates the unique structural differences of these enzymes are shared across the Plasmodium genus.
As Plasmodium rely extensively on homolactic fermentation for energy production, Plasmodium falciparum lactate dehydrogenase (PfLDH)--the key enzyme in this process--has previously been suggested as a novel target for antimalarials. This enzyme has distinctive kinetic and structural properties that distinguish it from its human homologues. In this study, we now describe the expression, kinetic characterisation and crystal structure determination of the LDH from Plasmodium berghei. This enzyme is seen to have a similar kinetic profile to its P. falciparum counterpart, exhibiting the characteristic lack of substrate inhibition that distinguishes plasmodial from human LDHs. The crystal structure of P. berghei lactate dehydrogenase (PbLDH) shows a very similar active site arrangement to the P. falciparum enzyme. In particular, an insertion of five amino acid residues in the active site loop creates an enlarged volume in the substrate binding site, and characteristic changes in the residues lining the NADH cofactor binding pocket result in displacement of the cofactor relative to its observed position in mammalian and all other LDH structures. These results imply the special features previously described for PfLDH may be shared across the Plasmodium genus, supporting the universal application of therapeutics targeting this enzyme.